The levels of oestrone (E1)*, oestradiol-17\g=b\(E2) and progesterone (P) were determined simultaneously by radioimmunoassay in serial peripheral plasma samples from 11 rhesus monkeys (Macaca mulatta) during ovulatory menstrual cycles. In 3 other monkeys luteectomy was performed on day 20 or 21 of the menstrual cycle. The mean plasma levels of oestradiol-17\g=b\predominated over the mean E1 during the follicular phase, but during the luteal phase the E1 and E2 patterns varied widely. Before menstruation, increased or unchanged levels of E1 and E2 were mostly found. The decrease found in a few monkeys never reached the low levels found during the days after the midcycle peak. The plasma levels of progesterone increased from less than 0.2 ng/ml during the follicular phase to maximal values within 3 to 4 days after the midcycle peak of oestradiol-17\g=b\. The plasma levels of progesterone decreased to less than 1 ng/ml and remained low for 3 to 5 days before menstruation. In the luteectomized monkeys the plasma levels of P, E1 and E2 fell dramatically within 24 h and vaginal bleeding was detected within 72 h post-operatively. In 2 of the 3 luteectomized monkeys the levels of E1 and E2 increased before the bleeding. The ratio of oestrogens (oestradiol-17\g=b\ and oestrone) over progesterone changed markedly in favour of the oestrogens Oestrone (Ej): 3-hydroxy-l,3,5(10)-oestratrien-17-one.
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Oestradiol-17/? (Eg): l,3,5(10)-oestratriene-3,17/?-diol. during the pre-menstrual period. It is concluded that the patterns of progesterone and oestrogens are divergent during the luteal phase. The maximal levels of progesterone are reached early while the maximal levels of oestrogens are reached later during the luteal phase.
The recent introduction of radioimmunoassay techniques for the estimation of oestrogens (Hotchkiss el al. 1971 ) and progesterone (Thorneycroft Sc (Edqvist Se Johansson 1972) . The column separation system gave a distinct separation of oestrone and oestradiol. Dilution studies of the oestradiol fractions from the columns indicated that the oestradiol fractions in the plasma from rhesus monkeys were mainly oestradiol-17/? (Bosu et al 1972) .
Plasma levels of progesterone were determined by radioimmunoassay. The method used was essentially that described by Thorneycroft Se Stone (1972) with slight modi¬ fications. The antibody (IHT-R11-1516-1 a gift from Dr. Thorneycroft) was used at a dilution of 1:3000; petroleum ether was used for extraction and 0.5 ml dextran coated charcoal was employed for adsorbing the free steroid.
Volumes of plasma 100 to 200 µ\ aliquots during the follicular phase of the menstrual cycle and 10 to 100 µ during the luteal phase were extracted once with 10 volumes of petroleum ether by vigorous handshaking for 60 sec. The petroleum ether used was never less than 1 ml. The dried petroleum ether extracts were subjected to RIA and the levels of progesterone in the samples were estimated from the progesterone standard curve (range 0 to 200 pg) and the results expressed as ng/ml plasma. (Figs. 4-7) .
The mean concentrations of progesterone in plasma were less than the 0.2 ng/ml in the first twelve days of the cycle. A small but gradual increase occurred between days 13 and 15. Maximal levels were recorded between days 16 to 25 of the cycle after which the mean progesterone concentration de¬ creased to less than 1 ng/ml in the pre-menstrual period (Fig. 1) .
The three monkeys luteectomized in the afternoon of days 20 or 21 of the menstrual cycles showed vaginal bleeding on the morning of the third day post-operatively (Fig. 8) . The cycles were 7, 4 and 5 days shorter than the mean of the three previous cycles in monkey 13, 17 and 114 (17) where the plasma levels of the steroids were comparatively low before luteectomy, the decrease was not so pronounced (Fig. 8) . A slight increase in the oestrogens occurred in these monkeys before menstruation, while the progesterone levels were low. The ratio Eg + : changed in favour of the oestrogens on the second and third day after luteectomy before the onset of menstruation.
A more representative idea of the plasma levels of and the temporal rela¬ tionships between Ej, E2 and during the second half of the menstrual cycle was obtained by arranging the data according to days before menstruation (Fig. 1) . The mean levels of oestradiol-17/5 were higher than the mean Ej 
DISCUSSION
In the present study considerable individual variations in the steroid levels were observed. However, the values reported here are within the ranges re¬ ported earlier (Hotchkiss et al. 1971; Neill et al. 1967; Bosu et al. 1972; Hess 8c Resko 1973). Although oestradiol predominates over oestrone throughout the menstrual cycle (Fig. 1 ) the decreasing ratio of E2 : Ei indicates that relatively more Ej is produced in the luteal phase. This observation differs from the results of an earlier report in which oestrone was shown to display the same pattern but at much lower concentrations than oestradiol throughout the menstrual cycle (Hess 8c Resko 1973) . The relative increase in Ej during the luteal phase may be due to increased biosynthesis of Ej. We have observed that after HCG stimulation during the luteal phase of the normal menstrual cycle the plasma levels of are higher than E2 (Fig. 9) (Koering 1969 Day of cycle Fig. 9 . The peripheral plasma levels of oestrone, oestradiol-17/? and progesterone, before and after HCG treatment in the luteal phase of the menstrual cycle in a rhesus monkey. menstrual period in this study may be a consequence of FSH increase following reduction in progesterone production. Knobil (1973) Knobil 1973 ). The assumption is that the two are closely related. Knobil and co-workers have recently shown that oestradiol will reduce the plasma levels of progesterone and shorten the luteal phase in the rhesus monkey (Karsch et al. 1973) . In women moderate doses of synthetic oestrogens shortened the luteal phase only by one or two days (Johansson Sc Gemzell 1971) while large doses of diethylstilboestrol produce a dramatic decrease of progesterone levels and of the length of the luteal phase (Johansson 1973) . The decline in the plasma progesterone levels seen by Karsch et al. (1973) was not associated with decreases in LH levels suggesting that the luteolytic action of the oestrogens was at the ovarian level. This view was confirmed by Hoffman's observation after the introduction of oestradiol into the ovary containing the corpus luteum in women (Hoffman 1960) .
As demonstrated by Knobil et al. (1968) surgical stress will have a clear luteolytic effect in the rhesus monkey. The hormonal factors involved are as yet unknown, but a dramatic reduction in the ovarian blood supply cannot be excluded. The "stress factor" may be central in understanding the regulation of the corpus luteum function. It should be noted that the length of the luteal phase in the monkeys studied by us is slightly longer than that found in other laboratories (Neill et al. 1967) and also by us previously, when the blood samples were taken by femoral punctures. At present the blood samples are taken from leg veins under very calm conditions with the monkey remaining in her cage.
Based on these observations and the results of the present study a working hypothesis of the hormonal events during the normal luteal phase prior to menstruation could be suggested. Progesterone levels start to decline due to increased oestrogen production, inherent aging or changes in the enzyme system of the corpus luteum. The decrease of progesterone will withdraw inhibition of the hypothalamus as demonstrated by Hagino Sc Goldzieher (1970) in the baboon and the present observations in the luteectomized monkeys. The re¬ sultant FSH stimulation of the ovaries will induce increased oestrogen pro¬ duction in the follicles. The oestrogens will cause the release of prostaglandins in the uterus and the prostaglandins in turn will induce myometrial contractions and menstrual bleeding. Aulelta et al. (1972) have recently shown a release of prostaglandin F2a after oestrogen stimulation in the luteal phase of the men¬ strual cycle in the rhesus monkey. Maximum prostaglandin rise was subsequent to the fall in progesterone levels in plasma.
